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ABSTRACT :
This survey was conducted to identify the types and
numbers of computer and electronic data processing (EDP) personnel
that are needed in Indiana, together with their knowledge and
experience requirements. Over 1,000 businesses and government
agencies received questionnaires requesting information on: (1) type
of EDP operation and system, (2) hardware, (3) functions/utilization,
{4) software, (5) manpower, (6) level of understanding regquired, and
(7) curriculum objectives. On the basis of 432 responses, conclusions
are presented regarding the kinds of equipment and computer languages
in use and their expected future importance. The educational program
objectives for the associate and bachelor's degree in computer
technology are also identified and rank-ordered. (BH)
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COMPUTER
and
ELECTRONIC DATA PROCESSING (EDP)
MANPOWER REQUIREMENTS IN INDIANA

PREFACE

The computer and EDP equipments are among man's most complex
industrial products and they are being improved continuously. They
are being made in increasing guantity by mass production technigues.
Concurrently, there is a rapid expansion occuring in computer and
EDP systems applications in business, government and industry. There
has been great emphasis on systems which store, retrieve, compute and
print out large amounts of data efficiently and economically. Complex
problems are now being solved accuratsly and quickly. A further

extension of computer applications is fast becoming more widespread

== that of monitoring and controlling industrial processes and

operations. All indications are that there will be many more develop-
ments and applications in the future.

However, computers and EDP equipments are powerless by them-
selves to analyze problems; design systems; acquire, store and process
data, and report or print out information without detailed instructions
and expert service. 1In fact, it is the human factor that now sets
limits on the applications, usefulness and effectiveness of these
equipments below their optimum Eapabiiities_

Most simply stated, the critical issue in the computer field is
people: the need for skilled personnel at a variety of occupational
levels.

This study is an attempt to identify the types and numbers of
computer and EDP personnel that are needed together with their know-

ledge and experience requirements.
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The kinds of equipments and operating systems in use with
related computer languages and their presert and future importance
are documented. The gaucaticnal program objectives for the assaciate
and bachelors degree in computer technology are also identified and
rank-ordered. |

The team approazh, comprised of representatives of business,
government, industry and education, as used in this study, has
provided a better identification of the manpower and eéucatiénal
reguirements.

The data in this study, and application of the findings and
recommendations should:

Enable educators to improve their curricula, equipment
choices and gervices to Indiana citizens and employers.

Result in improved educational and training opportunities

to many youths and adults in preparation of challenging and
rewarding careers,

Provide employers with personnel who are well prepared to fill
a responsible job or position and have the potential to improve,
and who will enhance the operations and profits of their firms.

Assist computer and EDP users and equipment manufacturers with
information useful to their planning.

It now remains to each of us to study this report, and do the

things needed, to take advantage of the data and findings.

Prof. J. P. Lisack
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CHAPTER T
PURPOSES _and DESCRIPTION of the REPORT

1. Purposes
This report was designed to provide current detailed infor-

mation concerning manpower and educational needs for computer

and electronic data processing (EDP) related occupations in

Indiana, as well as data concerning related hardware and software.
The information is presented to help improve the presently on-going
computer technology educational programs at the asszciéte degree
and baccalaureate levels. This report should also be useful for
planning the training of computer operating and clerical personnel
at lower educational levels, as well as for counseling purposes and
other applications. Actually, these data up-date and expand the
results of a series of studies conducted in 1967 for Inéianapclisi/.

4/

Calumetg/ and Fort Wayneé/, and in 1968 for Kakamﬂéé_ The seven
specific purposes of this report are to:

(1) TIdentify the types of computers, EDP and peripheral
equipments, and the operating systems being used by Indiana
business and industrial firms, government and educa-
tional institutions and hospitals.

(2) Ascertain the present (and projected) principle functions
performed (utilization) of these computers and equipments,
as well as identify the kinds and trends and changing
importance of various computer languages and software.

(3) Determine the present and projected manpower situation
(quantitative, experience and educational level require-
ments) for computer anc EDP managers and supervisors,
analysts, programmers, operators and recorders.

(4) Obtain opinions as to the levels of understanding needed
in specific subject areas, for the occupations listed in
(3) above.

(5) Determine the relative rank order in importance of
curriculum objectives for the two-year Associate in
Applied Science and the Bachelor of Science Degree
programs in Computer Technology. 7

(6) Present the National employment outlook for these
occupations.

(7) Fcrmﬁlate conclusions and develop recommendations based
on the data and materials in the study.

'Biql/Rafers to number in Selected Bibliography beginning on page 35,

A ruiToxt provided by ER




Rationale and Methods Used

This study was conducted under the guidance of an advisory
committee and advisors made up of representatives from Indiana
business and manufacturing firms, banks, hospitals, government
and educational institutions. The advice and cooperation of
other experts in the field, including appropriate associations,
was also obtained. The specific information and data needed to
improve computer technology programs were identified and the seven
principle purposes of the study.(as outlined in Section 1 above)
were developed.

It was determined that a broad approach was needed to
assure that information was obtained from all appropriate
business and industry firms by type, size and geographic
(State) coverage, as well as other pertinent organizations.
the extensive data needed. 1In view of the fact that some firms
used their own @chpati@nalvtitlesi and data was needed for each
occupation, an attachment to the questionnaire was designed
containing occupational titlés and job descriptions.

A sample copy of the letter of transmittal, questionnaire,
and attachment containing these occupational titles and

definitions are included with this report as Appendix I.




3. Format on This Report

This first chapter outlines the objectives and purposes
of the report, briefly explaing the rationale and methods
used, and describes the contents of each following chapter.
The next chapter describes the survey in more detail; the main
parts of the questionnaire and specific questions used, the
distribution and the response by selected categories. Chapter
Three presents the actual data resulting from the survey and
the Findings, Conclusions, and Recommendatio..- are developed in
Chapter Four. Materials and data from other sources are included
in the last two chapters but are separately identified in each
instance. (For example, nation-wide projected employment opportunity
data from the U. S. Department of Labor.) Finally, there are a
number of appendices and attachments and a Selected Bibliography

at the end of the report.
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CHAPTER II

COMPUTER and EDP RELATED SURVEY
DESCRIPTION, DISTRIBUTION and RESPONSE

The Survey Package

A seven part questionnaire was designed, pilot tested, then
printed for wide distribution. An attachment of occupational
titles and definitions was fastened to the questionnaire to assure
better understanding. A letter of transmittal was used explaining
the purposes of the study and asking for cooperation. A sample
copy of the "survey package" is included as Appendix 1 to this
report. (A franked, self-addressed envelope was included in

the package.)

The Questionnaire

The guestionnaire instrument was divided into seven sections
(following the usual identification information concerning the
respondent, his title, firm and address). Each section was
designed to obtain certain inter-related data considered to be
useful in the planning of educational and training programs for
computer and EDP related occupations at all levels. The title
and brief description of each section follows:

SECTION I, TYPE of EDP OPERATION and SYSTEM. The respondent
was asked to identify the area(s) of operations his return repre-

sented (e.g. business, process control, scientific and/or engineer-

ing, etc.) and the firm's basic types of EDP systems.

SECTION II, HARDWARE. The computer(s) manufacturer, model,
memory size and operating syctems were recorded.

SECTION III, FUNCTIONS/UTILIZATION. The present and anti-

cipated computer applications were checked (e.g. accounting/book-~

keeping, sales anlaysis/marketing studies, scientific or engineer-
ing, etc.). | !

SECTION IV, SOFTWARE. This section provided information for
three points: (1) What specific languages and software were being
used, (2) The percentage of time (analysis & programming) spent in
each, and (3) Whether the importance of each was increasing, no

change, or decreasing.



SECTION V, MANPOWER. fTwelve computer/EDP related occupations

were listed (with descriptions of each attached to the question-
naire). Both quantitative and qualitativ% information was request-
ed as follows: (1) The number now employed in each occupation, the
present number of job open’ngs and esti;rate of future needs; and
(2) The minimum hirirg requirszments for each in terms of educa-
tional level and previous expzricence {(in yeazs and with specific
EDP equipments) .

were arranged undcer the thrce basi

EDP, Business or Technical 3ugp
1

icate the leval of understanaing

The respondent was asked to in

generally needed for specific occupations. (A four point scale

was used based on Blocm's Texoaomy in the Cognitive Domain.) |
SECTION Vii, CURRICULULL OBRJECTT

VitG. Twelve objectives were

listed for each of tlie JMQﬁciati in Applied Science (2 yr.) and

Bachelor of Science comsuter technoclogy progr:ims. A request was

made to rank order (lsi, 2nd, “id, etc.) each set of objectives.

1
1

In addition to the sroare 7 sections, the questionnaire

b

provided room for comments and other write-ins.

6. Distribution

These survey pachkages wero mailed to 1,100 selected addressces
in eight major industxzv grouns az follows: /1) manufacturing firms
(2) service firms including transportaticn, communications, electric,
gas and sanitary serviceg; (3) wholecsale and retail trade establish-
ments; (4) finance, insurance and real estauve; (5) other miscella-

neous business sexrvices which include accounting firms, consultants

‘l aJ

and service bureaus; (6) mzdical and health services; (7) educational

institutions; and (8) government cffices.

In addition to selecting representative firms from each
industry group, eifortsc were rinde to odtain representation from
each of the major Furdue University Acainistration Regions as
follows: (1) The Calumet Region {Taks County), (2) North Central
Region (Michigan City and South Bend area), (3, Northeastern Region
(Fort Wayne area), (4) Lafayctte Pegion, (5) Central Region

(Indianapolis area) and (58) Southern Region.

. 142



Response

There were 432 questionnaires returned from the 1,100
survey mail-outs, a response rate of nearly 40 per cent. There
were 225 of these returns from respondents who identified some
form of computer and/or EDP operations; the other 207 returns
reported there were no such operations at their locale. Of
these 207 firms, 45 were in wholesale or retail; 42 were

finance, insurance or real estate; 37 were hospitals or health

or utilities, with the remaining 39 in a vua.iety of other
activities.

The next chapter shows the results and analyses of the
225 respondents having computer or EDP operations, arranged
in the seven major sections of the questionnaire as described
in Section 5.

Data in this report are shown for the entire State.
However, computer print-outs for each of the seven sections
of the questionnaire have been made for those respondents
in each of the six geographic regions. These data have been
provided to the computer technology section chairman at each
regional campus as listed on the Acknowledgement Page
of this report.

Also, computer print-outs have been: made of responses by
industry groups. These data are available at the Office of
Manpower Studies, Purdue University SCC-A, Lafayette,

Indiana 47907.

13
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SURVEY RETURN ANALYSES

This chapter is arranged in the same seven sections used in
the questionnaire as described previously. The questions are

cited verbatim, followed by the data and a brief discussion.

_Functional Area : (Total) (Separate)

Survey Results and Discussiou

SECTION I
Total or Part Operations Locally
Please identify (V') if your return represents the total (complete)

local computer/EDP operation, or a separate and/or autonomous part

of the total operation at this location:
No. Per Cent

Total (complete) 192 85%
Part (separate and/or autonomous) _33 _15%
225 100%
The above data mean that 85% of all respondents reported

that the total or complete computer/EDP operations for their firm
(the local site) was represented in their response: the other
15% of the returns represented only a part of that firm's acti-
vities (e.g. the scientific and engineering activities being
physically separated from the personnel & business type

operations).

Please check (vf) the area(s) of operations your return represents:

_Re:urns by Operations :
Complete Part : ' _ALL RETURNS

X

— i No. ‘% | NWo. _ % : No. %
Business 167  70% 23 71% 190 71% ¢
Process Control : 5 2% 1 3% : 6 2% !

Scientific and/or P :
Engineering ¢ 30 12% 3 9% 33 11% :

Others* i 38 16%, 6  17% i 44 16% |
TOTALS i 240 100%; 33 100% : 273 100% :

*Tncludes: Educational Services 20 : Gévérnﬁent 6

Medical & Other Health 8 Other Miscellaneous 4

The large majority of firms (71%) reported Business as a
functional area of their computer/EDP operations. Scientific
and/or Engineering was next (11%).

[N




SECTION I (Continued)

Type of EDP Operation and System

Please identify (v/) your basic

type (s) of EDP system:

Complete

(Total)

No.

%

Part
(Separate)
No. %

ALL RETURNS

Néi

%

One or more compucers
at _this location

152

21% .

13 24%

165

__47%

Computer here tied with
—computer elsewhere . |

15

5% :

9 _16% :

24

7%

Computer elsewhere with

_terminal facilities here |

13

5%

n

18

5%

Unit record operations

40

13%

6 12% "

46

13%

Use of service burxeaus or
rental of computer time
from ocut-of-house
computer operations

9%

9 18%

36

_10%

Others*

2%

3 6%

3%

Combination of above

47

15%

15%%

'TOTALS

300

100%

100%

*Tncludes:

"shared"” computers

Banking-demand deposit system
Government linked system

- Computer here w/terminals elsewhere

More than half the respc ises from firms having complete (total)

computer or EDP operations lc ~lly reported they had one or more
Understandably, a higher percentage

computers at their location.

of those firms having part or separate operations locally, reported

the use of service bureaus or rentals or that they were tied to
About 13% of these respondents reported

computers elsewhere.
Unit Record Operations.

15
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SECTION II HARDWARE

Please identify computers at your location:

Altogether, respondents reported having a total of 264 computers:
nearly half of this total was comprised of various IBM 360 models
(128 such computers): there were totals of 179 IBM model computers,
25 Honeywells, 20 NCR's, 16 Burroughs, 15 RCA's, 6 Sperry Rands,
and 4 others. Specific models are shown below:

IBM* HONEYWELL* (Includes former G.E.)

360 NModels No. Other IBM  No. Model No.

360/30 4.0 1130 13 120
360/20 26 System~3 10 200
360/50 24 1401 8 115
360/40 19 370/155 4 Gl115-(GE)
360/25 14 All Other lox* 110
360/65 5 All Others * %

IBEM TOTAL 17 TOTAL 25

BURROUGHS* RCA*& *

'NCR* SUGHS o |
NCR 315 3500 4 70/45
‘Century 100 300 2 40/15
Century 200 All Others 10%*% gg%
Century 400 301 2
) Y All others 3*%*

TOTAL 30 - TE -
TOTAL 16 TOTAL 15

U@ O

SPERRY RAND® G.E ¥ Now part OTHERS _
Model No. of A
9200 2 Honeywell (CDC, PRODAC, VARIAN,
All others 4*%% . (4 were reported) XDS)

TOTAL 6 4

— e R N —— ———
Most of the respondents reported that their operating systems were
Disk Operating Systems (DOCS) -- there were 172 so identified; a
summary of all operating systems that were identified is shown below:

, Numberxr
Type Operating System* Reporting

DOS Disk Operating System 173
Qs COS & DOS & TOS (combinations) 27
COs Card Operating System 24
TOS Tape Operating System 17
Others ﬁ 42

TOTAL 283

*NOTE: The specific memory size and type of operating system(s)
associated with each model computer are shown in Appen-
dix II A and B.

*k These models are identified in Appendix II A and B.

16
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Special Note re G.E. and RCA Discontinuance of the Manufacture
of Computers.
RCA

On 17 September, 1971 Mr. Robert W. Sarnoff, Chairman and
Chief Executive, reported that RCA had decided to drop out of the
general-purpose computer market, and put nearly all of that business
up for sale.

Mr. Sarnoff said RCA would continue to develop and make computer-
based "specialized data-communications systems" for government and
defense, communications networks, and business. He also said RCA
Service Co., a division, would continue its "expanding" maintenance
program for computers and electronic edquipment made by others. v

It was reported in an article of THE WALL STREET JOURNAL on 20
September, 1971 1/ that RCA's first commercial computer was the
transistorized 501, introduced in 1958. Since then it has made about

1,200 computer installations in the U. S., and 400 to 500 abroad,

where it operates through liscensees.
G.E.

Last year, General Electric Company sold the principal parts
of its computer business to Honeywell, Inc. The former G.E. computer
model numbers were not changed. A problem arises in that some of
the users now call their former G.E. computers Honeywell--while
others still identify them as G.E. This report has combined the two
under Honeywell per the suggestion of Mr. J. A. Oeffinger, a member

of the EDP Study Committee. &

AUTHOR'S NOTE: The entire computer industry has been hurt by the
effects of the 1970-71 recession. It is noteworthy that replies

to the questionnaires indicated some new (anticipated) computer/EDP

applications within the next three years and some increases in
manpower needs. It is suggested that considering the present. economic
climate, these response data be considered to represent the lower

parameter.

o S



10
SECHION ITII FUNCTIONS/UTILIZATION

Please indicate (v’) the present and anticipated computer/EDP
applications at your locetion.

Results were as follows for those answering the guestion:

Present : Anticipated
No. % . No. | % 1 . Type of Application

184 | 84% : 19 | 9% | Accounting/Bookkeeping

92 45% 3423, 12% | Sales Analysis/Marketing Studies

L;§:74§6%7éw35ww __1&% | Inventory Controls/Materials Management

_29% : 36 . 18% | Production (Planniu, and Control)

19 | 9% : 38 | 19% | Real Time Processing (Inc. Process Control)|

12 . 6% . 8 4% | Numerical Control _ e

32 15% : 14 7% Scientific or Engineering Studies (includes
: R & D) , e

_18 | 8% : 38 | 19% | Decision Models/Simulation

S8 _ 28% : 60 | 29% | Information Retrieval

39 | 20%: 7 | 4% | what Else"

*Educational services: Administration 11 and teaching 5.

Financial area: Payroll 5, budgets and cost control 5,
banking 3.

Medical and health 11, statistical services 6, manufacturing 3.

It was stated earlier that the large major_ty of firms reported
"Business" to be the Functional Area of their computer/EDP operations.
The above data are consistent with that finding as nearly 85% of the
respondents report they are now making Accounting/Bookkeeping type
applications; other applications reported by a large percentage of
firms include Inventory Control/Materials Management (56%) and Sales
Analysis/Marketing Studies (45%) with more firms anticipating these
applications. Also anticipated by a noteworthy number of firms are
applications in Information Retrieval (29%), Decision Models/Simulation
(19%), Real Time Processing (Incl. Process Control) (also 19%), and
Production (Planning & Control) 18%.

J
w
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SECTION IV SOFTWARE N

Please check (v/) whether the languages or software you are using are
increasing or decreasing in importance; then indicate your estimate
of the percentage of your analysis and programming time in each.
Importance is: _+_count/Percentage |
Increas- = No = Decreas-: Total % of Res- ,
ing Change ing {  Number pondents Language/Software
(Number) | (Number) | (Number) : Resnonses | N = 175

COMPILER LANGUAGES _
70 3 | 12 i 118 67.4%| COBOL

24 35 . 8 i 67 |  38.2%| FORTRAN

15 0 12 i 4 v 31+ 17 7%|  PL/l _

: RPG or

24 | 42 | 26 % 92  52.6% | _ Report Writer
» , P Other (e.g. APL,

142/ 7 108/ g/ 41 | 23.4%|  BASIC, ALGOL ...

€147 | 144 | 58 1 349 | 4

OPERATING SYSTEMS
: SUPPORT

44 _25 O 69 |  39.4%| Job Control Lang.

: | _ Software

27 . 18 2 i 47 i  26.9% | _ Maintenance .

€73 | 48 | o ¢+ 433 4

ASSEMBLY LANGUAGES
(e.g. EASYCODER,
_BAL, NEAT ...)
SPECIAL PURPOSE
LANGUAGES

g/ : (e.g. SIMSCRIPT,
S5 48 i3 - 16 i 0 9.1% (| APT ...)

SOFTWARE PROGRAM
PACKAGES
(e.g.Qper. Systems &

_Application Areas)

289 | 55% | 26¥ | 100 | e2.3%]

LA T N i 55 | 31.4m!

a/ 5 of these were BASIC and 2 were APL
b/ 3 of these were BASIC and 3 were NEAT/3
¢/ 3 of these were AUTOCODER
d/ 10 of these were BAL _
e/ 13 of these were BAL, 4 were EASYCODER, 3 were ALC and 2 were NEAT ]
£/ 5 of these were BAL, 3 We:ejiéfitDDER and 3 AUTOCODER, and 4 were NEAT |
g/ 3 of these were BAL - I
59 h/ 5 of these were Application Program Packs, 3 were POWER, 2 were TOTAL




Discussion of Software

The preceding chart shows that the large majority of respondents

used Compiler Lanquages extensively. COBOL was used most frequently

(by more than 67% of those answering the questionnaire) and it was

identified as increasing in importance by most of those using it. RPG
or Report Writer was next highest in use (52.6%) (frequency); of the 92
who reported they used it, 24 said it was increasing in importance, 42

said no change in importance and 26 said it was decreasing in importance.

those responding) with indications it was increasing in importance.
Assembly Lanquages were being used by about 62% of the respondents

(about 5% fewer than used Compiler Languages). About half of these

respondents reported there was no change occurring in the importance

of their usage of Assembly Languages; the other half were about evenly

divided between those saying there was an increase in importance and

those saying there was a decrease in importance.

Operating Systems Support was also used by more than half of those
responding: nearly 40% used Job Control Languages and nearly 30% used
Software Maintenance. The majority of users in both groups reported
these were increasing in importance.

Although only 31.4% of the respondents reported using Software

Program Packages, the very large majority of these reported they were

decidedly increasing in importance.

%k F———

The second part of the question concerning SOFTWARE asked for an
estimate of percentage of the analysis and programming time that was
spent in each 1angﬁage or software used. DMore than 160 respondents
completed this section -- the results are shown on the following page
in two ways: ’

1. A percentage distribution of the summed percentage time usages
by items as reported in the total response (totals 100%), and

The average percentage time usage by items for those indicating

(W]

some percent use of the item.
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Percentage of Analysis and Programming Time 13

Spent in Languages and Software
1= lé'l i e _
, PERCENTl/ 5 AVERAGE 2/ : NUMBER
Languag%/seftwaﬁeﬂ | DISTRIBUTION . PERCENT __: RESPONDING
COMPILER LANGUAGES : ;

coBOT, i R9.% i 63.1% . 95

_FORTRAN \ 6.8 ! 23,3 i 45

PL/AL i 2.8 i 201 0} 15

RPG or ; : :
_Report Writer ~ :  19.4 - 43.4 .69 _

Other (e.g. APL, ; : :
__BASIC, ALGOL ...) . 4.7 : 30.6 25

_ SUBTOWAL i 72.8% | 45.3% . 249
|OPERATING SYSTEMS | T o
SUPPORT ; 2 =

_Job Contxol Tanc. :  2.2% . 9.7% 34

_Software Meintenance .5 ! 4.4 i 16

oOther .8 i 24.8 i 5

SUJWDEAgi N Sé' i 9.5% i 55

ASSgMELY LANGUAGLS
(e.g. EASYCODER, : : :
_BAL, NEAT ;gn) ] . _19.7% ﬂéw 3%12% ‘V . _ SS,

SPECIAL PURPOSE
LANGUAGES

(e.g. SIMSCRIP : : :

APT ...) B Buhh L8

SOFTWARE EL{C ’E‘AM
PACI{P G;..S :
(e.g. Cper. Systems & : ;
Application Areas) |  2.2% - 13.1% 25

IDther/annswn/éémpl;mént ) 1 3%”;7”,;; 5.3% m1§,~,”§$

~ TOTAL T100.0% T~

1. Percent distribution of the total combined time spent by all
respondents (161) for analysis and programming in these
software areas; (e.g. COBOL —-- 39% of the total combined
usage times for all regpcndénfs is spent in COBOL).

2. Averacge percents of the item-wize total combined times spent
by thosz respcendents utilizing the particular software area;
(e.g. COBOL -- for the 95 respondents indicating they used
this :@m@iler language, the average percent of time spent
in uﬂilYng and programming with it was 63%).

o |

R
f
3
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Discussion of Analysis and Programming Time

Spent in Languages and Software

Looking at the preceding table -

First, it is noteworthy that about 73% of the total overall
time spent by the 161 respondents to this question was spent in
analysis and programming time using Compiler Languages, with the
average percent of time so spent peing 45%. COBUI: accounts for 39%
of the total distribution of time spent with an average percentage
use of 63% by those using it. RP2G or Report Writer accounts for 19
of the total distribution with an average percent usage by the user
of 43%. FORTRAN versions account for 7% with an average use of 23%.
As stated earlier, more respondents used Compiler Languages than all
other kinds.

Second, about 20% of the overall time spent by the 161 repondents
to this question was used in Assembly Languages. The average percent
of time spent was 34%. The second largest number of respondents
identified usage of these assembly languages.

| Finally, the remaining categories of Operating Systems Support,
Software Program Packages, Special Purpose Langtages, and Other/
Unknown/Complement accounted for the remaining 7% of the total
overall time spent by the 161 respondents to the Software items

in the guestionaire.
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V. MANPOWER
Please indicate your manpower needs and minimam hiring requirements for those occupations applicable to your organization.

How many personnel What are your minimum
do you: hiring requirements:

Estimate Edﬁcatmnal Previous
Now will be  Level ~ Experience

.

= 225 | have needed " In | With specific
A\ = sl Now job for the (Enter code Years |EDP equip-
have - openings | next 3 number (0 For |ment
Dc:c:upatmn** employed | for years 1 thru 5%) None) Ves ND

Cmgerovieas | SV | 1| 70 | 333 |53 [74[70
%Systemg Engineer;EDP | S ] 3 A4 | 3. 3’ 3. 8 A% |13
Business Systems Analyst 1305 | & Jaor | a7 3.1 3741
Sysemsprogamner | 330 | 11| 1 | 243 [2H |56 |39
w378 | asE | 1u]39 60
| Technical Programmer B o1 3 4 I éqé‘ , 23| 8|3l

Junior Programmer (Detailer) | | 103 | é,,‘E? ). 24 .8 14 -33
Computer-Peripheral Equipment Opertor] 13® | /X | 316 | 133 | .9 | 55[7I
Unit Record Equipment Operator | \_;579 i Q 70 . 1.05 B .4 'légé--gs
Key-punch or Verifier Operator ),348 é-(a 5417 115 1 8 | 45 | b1
Other Data Recorders |1 a | 56 105 | .4 5§35
Which Other (e.g. supervisor,*¥¥ ag3 Jo ] 14 Qi 95 o . | tab |46

LDF’ trainer Vllbr*:man) - |
Suh-‘t’n‘tﬂ.\s ‘-) 33 b| Jo é Q—‘)’ o1

o ’TETAL £4 3;;?

*Code: 1 - High school graduate
2 — Some post-high school training — but less than two years (non-collegiate)
3 — Associate degree (2 years college)
4 — Bachelors degree
5 — Masters or higher' degree

**For Occupational Definitions, see Attachment A.

¥%¥% Includes: U4 Supervisors (of operations, of programming, of systems, etc.);
19 Directors with various titles, 14 Idbrarians; 13 Contre) & Audit Clerks;
10 Instruct@rs/Tralnersg plus sales personnel, coordinator: & veriety of
Special Operators, ete. '

NOTE = No expansion to the universe of all pDSSlblé respandénts throughout the State
was made. A rough estimate would be that the surwvey returns represent
approximately 40 per cent of the total employment in the industries surveyed.
Therefore, a coefficient of expansion of 2.5 would have to be applied to
obtain a r@ugh estimate of the total manpower picture.

<3
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The preceding chart shows there were a total of 4,329 jobs in computer and EDP
related occupatione reported by the 225 respondents. Only 166 of these jobs were
vacant---fewer than 2% per cent ( in the 1967 surveys of these jabs,;/ g/ i/ there
was an average of 9.3% reported job vacancies). The present flat state of the
economy and tight labor market are definitely reflected in these data.

The need for 2,017 personnel foirr thc next three years 1as reported in thi:
present study, which is 46.5% of present jobs, this is fairly consistent with the

41% reported in the 1967 survey.

LYY
7% A% 4% =

The distribution of jobs in this 1971 study can be compared with those

determined in the 1967 surveys. £/ g/ i/ The results are shown below:

Percent  Distribution : Total No. of Jobs
Occupational Group 1967 1971 ; _Reported, 1971

Manager/Director T.5% 7.1% g 307
Analyst/Programmer 31.9% 30. 8% ] 1,333
Operator/Clerical 57.8% 55. 3% : 2,394
Others 2.8¢ 6.8%« 295

TOTAL 10C.0% 10C. 0% § 4,329
¥ Includes some jons related to management, supervision, and programming.
It would appear from the above that the occupational distribution has not

changed measureably since 1967.

— K K
If an assumption ig made that the manager/director and systems engineer

activities are best performed by a person at the baccalaureate level (as recorded
previously), and applying a coefficient of expansion of 2.5 to the respondents to
reflect the universe of all State requirements, it ie calculated that approximately
125 of such graduates may be nceded each year. (Applying reported estimates of
projected manpower needs as described on the next page.)

Likewise, assuming that aralysis and programming may be best accomplished by
an associate degree graduate and expanding to the State universe, it is calculated
that approximately 850 such graduates may be needed each year. In addition, approx-
imately 120 personnel are needed with some college education for ott=r supervisory,
training, library and other functioneg.

Applying the same type of calculations, and assuming that computor operations
and related clerical functions are best performed by those having some post-high

school vocational training or education (but less than a two-yeer associate degree)g

~ the annual requirements approximate 1,000 per year.

pae
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Discussion of Manpower (Cont'd)

If the numbers of jobs reported by respondents as being currently
vacant are added to one~third of their estimated needs for the next three
years, an approximation of the annual recurring needs for each occupation
may be derived. Applying the 2.5 expansion coefficient to expand response

results to the State universe results in the following table:

N = 225 Estimate of Annual Recurring Needs
Reported by ;

- Respondents . Expanded to

Occupation Number | % Distribution : State Universe

Manager or Director 25 3.4% ; 65
Systems Engineer, EDP 15 2.0% § 40
Business System Analyst 70 9.5% 5_ 175
Systems Programmer 45 6.1% § 120
Business Programmer 135 18.3% § 340
Technical Programmer 15 2,.0% é 40
Junior Programmer 35 4.7% § 90
Computer or Peripheral : i

Equipment Operator 115 15.5% ' 290
Unit Record Equipment Oper. 30 4.0% § 80
Key-Punch or Verifier Oper. 190 25.7% é 475
Other Data Recorders 2.7% § 50

Others (Supervisor, Librarian
etc.)

_6.1% 120
100. 0% f

The rank order of the five occupations having the highest annual
recurring requirements are:
lst Key-Punch or Verifier Operators -——— 475
2nd Business Programmers ~== 340
3rd Computer or Peripheral Equipment Operators —-- 290
4th Business System Analysts, and —-—— 175
5th Systems Programmers. | --=- 120




Vi. LEVEL OF UNDERSTANDING REQUIRED

To what extent are understandings generaliy needed for each occupation?
Enter the appropriate number for each item according to the following scale:
-0 — "None : ’ Dc:t:upstmns .
1 — Some Exposure - (Leave blank if not applicable.) ’
2 - Basic Understanding
3 — Thorough Kngwledge N= |7 8

[ BASIC SUBJECT AREA
COMPUTER COR EDP

__Documentation Procedures . -~ " . I

|
=il %
E#‘J‘}:"‘-‘ .

D o o~y

-5 H @S o g

Unit Record Operations . I
__Sort & Merge Techniques _ e § I M |
_Storage & Retrieval Techniques . e e

1 ™

[ | 30 !;U s .
[l |G |G~

_w‘*@a M‘m
Ko b o

o
L]

- _Data Communications . —

Real Time Processing (mcludmg_pmcéss t:cmtrﬂl) e b

|l [ =[N

Hybrid Computers o : , .

bR

&J

LWL
o | Ea] e

Operating System Techmques _ -

___Systems Analysis/Programming I

| 622
] ~glealis

___General Programming Ter:hmques e

i
&>

Specific Prqg@m@gg,,Langnages S N

2l o8
» |

=
|t o] 8] 8

___Other (identify) e o Twval s e
BUSINESS OR TECHNICAL SUPPDRT 3

_ Economics _ e e N —

__Simulation/DecisionModels =~~~

»
b

)
=B\

e
S

‘ \Q‘GE,J-;’L o
83 |oome o= 05}
G~

el rynt
DS

TConOmies R — = 3
Financial Managemént e e & : e

_General Accounting

lo~| &
v

=

_Industrial Organization S -

__Labor Relations i} , e e

ol

- !aljw*w{
o et -

\
Aslivle |ololnl
'l:-!

_Management & SUPEWISIDI‘I . , - e
Project Management (PEKT, CPS ete. ) e —
. _Marketing — , e —

&|—| 0w

|8
poliw

|
) |
Py || ST | [ | o
-

__Operations Research e — -

Q|5
.
r-.‘.‘J

o8 |G|~ !
1

Physical Science =~~~ — e S—

ookl

Life Science e R R —
- Other (identify) e . , - |

MATHEMATIQS AND' GTHER
Algebra e

o o=

- if_ -“"(l-:a_ -
| Iy
=
“ ‘
| -
S ]
.
-
%

Trigonometry e R

_Calculus . , : i - 1

Numerical Analysxs

I's -
RS

Statistics , , , o
Other (identify) e SR 7,'7;:

it
b

¥ These date show the average (¥); based on the O=4 scale shown, only of those who
roted the 1tem. These averages are therefore relevant as applicable to the
respondent's operations (e.g. Unlt Record Operations spply only where URO is used) s




Digcussion of Level of Understanding Required

In general, Analysts require the highest levels of understanding in
C@mputér/EDP and Mathematics subject areas, but Managers or Directors require
the highest levele in Tusiness/Support subject areas. Also, as may be expected,
Programmers are third in general (but highest in specific courses related to
rogramming techn’ques or specific progre ming languages). Txcept for Unit Record
Operations, Operators require less underetanding in all listed subject areas.

In the preceding chart, generally speaking, the highest levels of under-

standing for Managers or Directors, Analyste and Programmers were:

Comnuter or TDP related Subject Avea

.Documentation Procedures Operating System Techniques

Systems Anzlysis/?rggramming Sort & Merge Techniques
Gzneral Programaning Techniques Specific Programming Languages, and

Storage & Retrieval Techniques Data Communications.

Puginesg or Technical Suppory Subject Area

Management & Sunervision Financial Management
Generzl Accouniing Industrial Organization, and

Project Management (.7, CPS, etc.. Economics.
J EA 2 ) ;

-

Mathemwatics or Other Arcas

Algebra

Statistics, and

Numerical Anslyesis,

For Operators, the highect levels in the Computer Subject Area were reported
for Opcrating Systens Techniques, Unit Re-~ord Operations, Documentation Procedures,
Sort & Merge Techniques and Storage & Retrieval Techniques. The need for General

Accounting was also identified.

25
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Vil. CHRRICULUM OBJECTIVES

Purdue offers two curricula in Computer Technolegy; a two-year Associate Degree and a four-year Bachelors Degree.
(These are in addition to the Bachelors’ and Higher Degrees in Computer Science.) Computer-related objectives
appropriate for these two curricula are listed below, Please review them, add any other you believe are important,
then rank order (1st, 2nd, 3rd, etc.) in what you believe are their relative order of importance.

ASSOCIATE IN APPLIED SCIENCE
Computer Technolagy Program (2 yr. college level)
' Rank Order *

Objective = \%Q (1 thru 12)
1. Understand computer hardware concepts and capabilities .7 ... ..ot vtaa / HE B
2. Experience with operatinga computer ... ...t it e i e e B,, 7
3. Experience’ with unit record operations .+ .« « v v v v v e v vttt e e e N )
4. Well-versed in the art of effective programming . ... ... ¢ttt oo an g
5. Prepare program documentation, including flowcharts ... .. .. v i v oo ieea \i, .
6. Ability to program in one or more compiler languages (e.g. FORTRAN, COBQL, etc.). ... # e
7. Ability to program in an assembly language . . . . . v v it e e e 7, -
8. Understand software concepts such as operating systems or time-sharing . ........... — é
9. Have basic concepts of data communication techniques, (e.g. remote operations, real time,
= o e 9
10. Have basic understanding of business procedures and a ‘““business system?” ........... 9
11. Have basic understanding of the procedures and techniques of scientific and engineering [@
roblem SOIVINE . . it i i i e e e et e e g e e s e e e e ey -
12 gthelr (1dent‘i;l;gand rank) Qi 3_ gegm_\ &h\gﬁ&"‘g\;;k\;!miﬂ E?l’ﬂ ‘+"‘54§§§E_mlfgl E

' BACHE LOR OF SCIENCE DEGREE
Computer Technology Program (4 yr. college level)

The following are continuing objectives met in the Baccalaureate curriculum.
Please review, add any additional one, and indicate their rank order.

: Rank Order
Objective (1 thru 12)
1., Capable of developing both commercial and technical >rograms in a number of commonly 5
Used JangUages . .t .. i e i i e et et et e N -
2. Proficient in computing, information processing, and data management techniques ... .... SRS SN
3. Knowledgeable concerning real time data processing and data communications ... ... ... j
4. Knowledgeable concerning management information systems and financial control ....... é— I S
5. Knowledgeable concerning computer systems analysis in non-technical fields ......... Z} —_—1
6. Knowledgeable concerning systems programming . . ... o vt v iv e b W
7. Knowledgeable concerning process control and other technical systems . ... vt vv v .. — P ,6
8. Competent to generate a computer operating SYSteM .+ . . vt v u i i e et s e e e e e e ﬁ
9. Experience with specific models of computer hardware . . ..« v v v v it vt i i it i el = l
10. Capable of remaining current with changing technology ... ... cvvv ity \Z
11. Possessing the potential for managing or directing EDP operations ¢ .. ... vvu oo — R
12. Other (identify and rank) (e E‘}a _mnﬂgagmlhﬁ ,ﬁbgsgm_liz _QESL&iW_ﬂg_ -Sgami"“ﬂ'm # nﬁr I r;

% The rank order of objectives has been mrranged in four columns for the convenience
of the reader. The respondents® rank orderings were weighted according to the
total number of employees in occupations above the key-punch operstor. The
umweighted (raw frequency count) rank order are essentlally the same with minor
varigtions as discussed on the following pages.
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Discussion of Curriculum Objectives

The chart on the previous page shows the rank-order of objectives
based on weighting each respondent's rankings according to the total
number of people he employed in computer related occupations above
the key-punch operator. However, it is also valuable to determine
these rank orders based on unweighted -- or raw frequency responses.

The comparison of the two are sho>wn below:

Comparison of Weighted and Raw Frequency Rankings of Objectives.

ASSOCIATE_IN APPLIED SCIENCE DEGREE .

Rank Order¥
Objective Weighted — Unweighted

Understand computer hardware concepts and
capabilities

Well versed in the art of programming 2

Prepare program documentation, including flowcharts

=

Ability to program in one or more compiler language

W
UiWw o

Have basic understanding of business procedures and
a "business system"

i
&=

Understanding software concepts such as operating
systems or time-sharing

Ability to program in an assembly language

Experlence with operating a computer

oo 1 O

Have basic concepts of data communications techniques

Have basic understanding of the procedures and tech-
niques of scientific and engineering problem solving 10 11

Experience with unit record operationn 11 10

Other 12 12

If one considers the rank orders of the unweighted and weighted
sums of ranks for the overall State response to the twelve Associate
Degree objectives, by employing Spearman's rank correlation co-
efficient meth@i,éf the correlation is found to be ry, = .986 (which
is significant at below the el = .0l level). Thus, afhigh order of
agreement exists between the unweighted and weighted sums of ranks.

- All rankings were identical or within one rank of each other.

<3
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Discussion of Curriculum Objectives (Cont'd)

Comparison of Weighted and Raw Frequency of Objectives
BACHELOR OF SCIENCE DEGREE

Rank Order
Weighted Unweighted

Objective

Proficient in computing, information processing and
data management techniques

-
—

Knowledgeable concerning management information
systems and financial control 2 3

Capable of remaining current with changing technology 3

‘Knowledgeable concerning computer systemes analysis in
non-technical fields 4 6

Capable of developing both commercial and technical
programg in a number of ccrmonly used languages 5 5

Possess the potential for managing or directing EDP
operations 6 2

Knowledgeable concerning systems programming 7 7

Knowledgeable concerning real time data processing
and data communications 8 8

Competent to generate a computer operating system ' 9 9

Knowledgeable concerning process control and other
technical systems 10 10

Experience with specific models of computer hardware 11 11

Other 12 12

As was the case for the Associate Degree curriculum objectives
if one considers the rank orders of the unweighted and weighted sums
of ranks for the overall State responszs to the twelve Bachelors
Degree objectives, by employing Spearman's rank correlation coefficient
méthaéﬁ/ the correlation is found to be ry c = 923 (which is significant
at theeC= ,01 level). Thus, a high order of agreement exists
between the unweighted and weighted sums of ranks for the twelve
Bachelors Degree objectives ranked by the respondents. All rankings
were identical or within two of each other, except for the objective
ranked 6th on the weighted side ~- which was 2nd on the unweighted

side.

30



23

curriculum Objectives Comparisons

Inter-Regional

As stated earlier, mail-out addresces for the questionnaire
were selected to assure representation from different divisions
of industry, business, service and government, as well as from
the major geographic regions of the State.

A high order of agreement was found to exist between regional
responses on objectives ranking comparisons for both the Associate
and Bachelor degree computer technology programs. The coefficient
of concordance statistizal methga E/lwas used for this analysis
(this measure "W" ranges between 0 and 1l; the nearer to 1 the better
the agreement of items across rankings ), The coefficients of
concordance for the inter-regional rankings of the two lists of

objectives are:

(a) Associate in Applied Science W = .812

(b) Bachelor of Science Degree 114 .798

Each of these coefficients was found to be significant at
below the .005 level. Thus, one would not expect to find this
high an order of agreement by chance across regions, in less than
5 in 1,000 such matrix rankings.

In effect, this means that the rank order of these objectives
as presented, can Ee used with a high degree of confidence in every

region.

31
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CHAPTER IV

DISCUSSION, FINDINGS, and RECOMMENDATIONS

Discussion, general

Computer and EDP applications are still being expanded and
extensions into new areas are being made successfully. For
example, monitoring and controlling industrial processes and
operations are becoming more widespread.

Despite the current recession, respondents to mailed ques-
tionnaires reported they do anticipate new computer applications
in the future. However, due to the flat state of the economy,
it is suggested that the data from these returns be interpreted
to represent the lower parameters of projected activities and
requirements.

The "team approach" used in this study was found to be very
helpful. An advisory committee made up of representatives from
computer/EDP users in industry, business, education and government;
computer manufacturers, and educators brought a varietj of views
and expertese to bear that otherwise could not have been realized.

Mailed questionnaires (for sample copy, see Appendix I)
were mailed out with two major considerations in mind: (1) That
every appropriate major industry/activity group was represented,
and (2) That the main geographic regions of the State were
covered. The data in this report represent these State-wide
returns. The separate regional and industry data have been made
available to regional representatives, and a copy of the detailed
computer print-outs has beeu retained in the Office of Manpower
Studies. '

There were 1,100 surveys mailed out with 432 good responses;
a response rate of nearly 40 per cent. 225 of these returns were
from respondents having computer/EDP operations who completed
the entire questionnaire; the other 207 returns reported there
were no computer/EDP operations at their locale. Returns were
from manufacturing firms; government; services (including health,
education and utilities); banking, finance, insurance & real
estate; wholesale and retail; and a variety of consulting, business
and other activities.

The data in this report are arranged in seven major sections
as follows: (1) Types of EDP Operations and Systems,

az
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(2) Hardware, (3) Functions/Utilizations, (4) Software,
(5) Manpower, (6) Levels of Understanding Required, and
(7) Curriculum Objectives. These data are presented in Chapter
IITI and Appendix II; the Discussion, Findings, and Recommen-

dations following are also arranged in these seven sections.

10. Findings, and Recommendati.as for Each Ma-or Section.

SECTION I, TYPES of COMPUTER/EDP OPERATIONS and SYSTEMS

(O Nearly 200 of the 225 firms (85%) responding who had
computers or EDP systems, indicated that their local operations
were complete (or total), i.e. they were not a separate part

of a larger total operation. 1In a few instances separate opera-
tions were reported (e.g. scientific or engineering activities).
This would indicate a need for trained people with broad capa-

bilities to encompass all aspects of complete operating systems.

(O The large majority of firms (71%) reported their operations
to be in the Business related area; the next largest single
functional area of operations was Scientific and/or Engineering
(11%), Educational and Medical Health Services and Government
account for nearly all the rest. It is clear that educational
and training computer technology program objectives must
emphasize the Business functional area.

(O Respondents reported their basic type of EDP system to be:
% of Returns

One or more computers at this location 47%
A combination of systems 15%
Unit Record Operatiocns - 13%
Use of service bureaus or rentals 10%
Computer here tied with computer elsewhere 7%
All others 8%

100% o

Most of the firms having onz or more computers on site
were those who had indicated their local operations were complete
systems. A higher percentage of firms having only part operations
locally, reported the use of service bureaus, rentals, or ties

with computers located elsewhere.

23
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SECTION II, HARDWARE |
(O The 225 respondents having computer/EDP operations locally,
reported having a total of 264 computers (the majority having one

computer; others had two or more, URO, or were tied to computers
located elsewhere). The majority (179) were IBM computers -- and
128 of these were 360 models, the most popular being the 360/30
(40 such models). The distribution by manufacturer was as
follows:

iBM 179 RCA** 15

Honeywell¥* 25 Sperry Rand 6

NCR 20 Others (CDC, PRODAC, VARIAN,

Burroughs 16 XD8) 4

The over-riding popularity of the IBM 360/series models makes
it clear that students preparing for the computer world-of-work
must be prepared adequately to handle systems, programs and hard-
ware related to these equipments.

(O Most of the respondents (173) reported that they used
Disk Operating Systems; combinations of card-disk-tape operating

systems were second (27 firms); card, or tape, or others made

NOTE: See Appendix II for further details on computer models,

‘related memory-sizes, and operating systems.

*Honeywell now includes former General Electric Computers.
**RCA no longer manufactures general-purpose computers; however,
development, manufacture and marketing of specialized data
communications systems and third party maintenance programs for

computers and sophisticated electronic equipment will continue.™

24



SECTION III, FUNCTIONS/UTILIZATION

(O Pparticipants in the survey were asked to indicate the

present and the anticipated computer/EDP applications at their

location.

- The five most frequently reported present types of appli-

cations were:
(1) Accounting/Booking 84% of respondents

(2) Inventory Controls/Materials
Management 56%

(3) sSales Analyeis/Marketing
Studies 459%

(4) Production (Planning and
Control) 29%

(5) Information Retrieval 28%

The five most frequently reported anticipated types of
applications were: , )

(1) Information Retrieval 29% of respondents
(2) Decision Models/Simulation 19%

(3) Real Time Processing (Incl.
Prccess Control) 19%

(4) Production (Planning and

Control) 18%

(5) Inventory Controls/Materials
Management 18%

The offering of certain options in the Purdue's computer
technology programs appears to be validated on the basis of
the variety in rE§érteﬁ types of Dgeratignsgv The needed
emphasis on business-commercial applications is clear (also
see SEEéﬁﬂbfiﬁﬂing in SECTION I); however, the more technical,
scientific/engineering functional areas are also reported and

continue to increase in importance.
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SECTION IV, SOFTWARE
(O The largest majority of respondents identified an extensive use

of Compiler Languages (based on a frequency count of responses).

The most popular was COBOL, which was used by more than 67% of the
respondents -- the majority of whom reported it was increasing in
importance. Although RPG or Report Writer was the second most popular
compiler language (nearly 53% of respondents used it) about one-fourth
of them said it was decreasing in importance. FORTRAN was the third
most popular compiler language used (38%), with only a few stating
it was decreasing in importance and more than one third saying its
importance was increasing. PL/1l was used by nearly 18% of the
respondents and was increasing in importance.
(C These data indicate the popularity and increasing importance of
COBOL, a large number of firms also using RPG or Report Writer, and
a growing importance of FORTRAN.

O Assembly Languages (e.g. EASYCODER, BAL, NEAT ...) were used
by more than 62% of the respondents. About half of these reported

there was no change in the importance of these languages, with the

remaining half almost equally divided in their views that it was

increasing or decreasing in importance.

O Operating Systems Support was also used extensively, with nearly
40% of the respondents reporting they used Job Control Languages and
about 27% said they used Software Maintenance. The large majority of

these users reported such systems support was definitely increasing in

importan ce.

O Software Program Packages (e.g. Operating systems and Applications
areas) were used by about 31% of the respondents -- who were nearly
Special

all in agreement that this was increasing in importance.
Purpose Lanquages (e.g. SIMSCRIPT, APT) were being used by fewer than

ten per cent of those responding to this section of the questionnaire.
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SECTION V, MANPOWER

O The 225 respondents having camputer/EDP‘aperatiQns reported
they had a total of 4,329 reléteﬂ jobs -~ of Which fewer than
2% per cent were vacant. (In comparable surveys made in 1967,
9.3% of these kinds of jobs were reported as vacant.) A pro-
jected need for 2,017 personnel was estimated for the next
three vears. (An analysis of these data and comparisons with
surveys made in 1967 point to the apparent postponement of
authorizing new positions at this time -- a definite reflection
of the present flat state of the economy.)

A comparison of the distribution of occupations between
the 1967 and 1971 studies is shown below:

Reported

Percent No. of
Distribution _ Jobs _

Occupational Group 1967 1971 _ 1971

Managers/Directors 7.5% 7.1% 307
Analysts/Programmers 3L.9% 30.8% 1,333
Operators/Clerical 57.8% 55.3% 2,394

Others 2.8% _6.8%*% __295
100% 100% 4,329

-*Includes some jobs related to management, supervision and
programming.

(O fThere are no statistically significant differences in the
distribution of Managers/Directors, Analysts/Programmers, and

Operators/Clerical between this 1971 study and the 1967 data.

NOTE: The National employment outlook for systems analysts,
programmers, and electronic computer operating personnel is

presented as Appendix III to this report.
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calcﬁlataé. 'by' taliing one —third c;f the fépcfted nee«is f@r the ﬂex'b 'l;h::-ee years
plus current job wvacancies, then applying an expansion.coefficient to inflate
response results to the State universe of the industries surveyed. (Because
there were a Pew industry groups not surveyed -- and there is a recession

on -- the stated requirements should be viewed as the lower paremeter of annual
needs.) The survey also asked for the minimum hiring requirements for each
ocecupation. The highlights of the results are shown in the table below:

- ) ) W‘ﬂat ax;é ygur lﬂrlrl;lﬂ;ul"i
h--mg requuements
i ) . - | " Previous
( Anmmr S reae & [y
S - Recurring | Ed‘fj;‘fiaé# Years |EDP Eré;ulp-
B Dccupg@im** ] Needs . - (%5;123 %Eets ) Nc:
Manager or Director 1 65 Bach., /AES‘Z"';‘ 5.2 ; T 70 |
Systems Engineer, EDP ) 1 %0 rBac:h /ASE‘:’C- 3.8' 24 13
Business Systems Analyst 175 Assoc, /Bach. : 3.1, | 37 i W7 |
Systems Programmer . lED ‘. ASS@C‘ /Eat:h B 2.h . ” 58 39 7
Business P;‘égparﬁmé: o . 31}-—@ 7 Assoc. /PDS‘E H S- 1.6 ) 379 | SD
_Technical Programmer 7 71+D 7ASS‘3<3 /Ech- 2.3 8 7 El
Junior Programmer (Detailer) 9(‘3 | Pcast E S /A%sac. ,, 8 ) 1L -
Computer-Peripheral E{aquipmentr:Qpe;star 7 7290 | 7 Past H. S, / H Se ..9 7 55 il T1
_Unit Record Equipment Operator 1 80 R H. S /Past H S. e U ]éﬁf ;gg
_Key-punch or Verifier Operator k75 H.S. /P@sﬁ H S. .8 45 | 69
Other Data Recorders o . 5(3 ) H.S. /P‘:’St H, S: A 5 25 |
Which Other (e.g. supervisor, 120 o '
'EDP tramgt hbranan;i e i o ASSQQ‘(BS'Ehi 7 2.1 7 26 1}5
*Average

¥*For Occupational Definltions, see Attachment A.
| *¥¥Most frequently reported level is shown first.

Based on the above date (and the detailed computer print-out) it is
‘ealculgted that the annual recurring needs are 125 to 150 gaduateg of ccmputer
technology programs at the baccalaureate level; between 800 and'900 graduates
of assoclate degree programs; and bebtween 900 and 1,200 pers@rmel with some
related post-high school vocational/technical tralning. As stated earlier,
it is recormended aglzshasz.s be placed on the business/commercial opbions.

The ebove data reflect the desire of the employer to hire Systems Engineers
and Systems Programmers who have had previous experience with the types of EDP
equipment. This same experlence requirement :is not as prc:nc:u;rgd for the other
occupations, particularly for data recorders’ and junior programuers. (These
results are statistically signiflcant )39
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SECTION VI, LEVEL of UNDERSTANDING REQUIRED

(O Respondents were asked to indicate the "level of understanding"
needed in 30 subject areas for each type of occupation. These courses
were homogeneously grouped under the three headings; Computer or

EDP, Business or Technical Support, and Mathematics & Other. (A
Likert-type 4 point scale in the cognitive domain was used.) As
might be expected, Managers & Directors require the highest lovels

of understanding in Business/Support subject areas, and Analysts
require the highest levels in Computer/EDP and Mathematics subject
areas. Programmers were at a slightly lower level in the subject

areas mentioned -~ but were highest in specific courses related to

programming techniques or specific programmin,, languages. 1In
general, Operators require less understanding in all listed subject
areas (the one exception being Unit Record Operations).
(O As stated earlier, respondents indicated that college-level
preparation was desired for Managers or Directors, Analysts, and
Programmers. The rank order of the subjects selected for these
occupations, arranged from highest level of understanding being
first, is as follows:
Documentation Procedures 9 General Accounting
Systems Analysis/Programming 10 Management & Supervision
General Programming Techniques 11 Algebra 7
Storage and Retrieval Techniques 12 Project Management (PERT,
Specific Programming Languages 7 CPS, etc.) 7
Operating System Techniques 13 Real Time Processing
Data Communications (including process
Sort & Merge Technigques control)

T ; 14 Statistics

15 Financial Management

0~ D W

For Operators, the highest levels were reported in the Computer
or EDF subject area and included: Operating Systems Techniques, |
Documentation Procedures, Unit Record Operations, Sort and Merge
Techniques, and Storage and Retrieval Techniques. The need for
General Accounting was also identified.

O It is recommended that the findings above be considered in the
review of curricula of all associate and bachelors degree programs
and vocational/technical courses and programs related to computer

technology.

NOTE: See Section VI of Chapter III for further details of these

Q. subject ratings.
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SECTION VII. CURRICULUM_OBJECTIVES

Respondents were asked to rank order in importance 12 curriculum objectives
for the two-year Associate Degree Computer Technology Program, and 12 objectives
for the Bachelor of Science Degree Program in Computer Technology. There were
190 of the 225 respondents having camputer/EDP’ageratiaﬂs who did so.
(O  Rankings were computed based on a raw frequency count (1 "vote" per respondent),
and on a 'weighted" count -- which took in"o consideration the number of employees
the respondent had in occupations above the key—punch/recaraer level. The rank
order of objectives for the Acsociate Degree are shown below, and the rank orders

of objectives for the Bachelors Degree are shown on the next page.

Comparison of Weighted and Raw Frequency Rankings of Objectives

ASSOCIATE IN APPLIED SCIENCE DEGREE

Rank Order*

Ob.jective Weighted Unweighted

Understand computer hardware concepts and
capabilities 1 1

Well versed in the art of programming 2 -2

Prepare program documentation, including
flowcharte 3 3

Ability to program in one or more compiler language 4 5

Have basic understanding of business procedures and :7
a "business system' ¥ 5 L

Understanding software concepts such as operating
systems or time-sharing

o\

Ability to program in an assembly language

Experience with operating a computer

O @~ o
v =

Have basic ~oncepts of data communi~ations techniques

Have basic understanding of the procedures and
techniques of scientific and engineering problem
solving¥¥ 10

B
o

Experience with unit operations 11
Other A 12 12
¥The large number of firms reporting business-type functions/utilization have
carried this related objective to the upper half of the list, whereas

*¥The comparably fewer firms having scientific/enginéering applications result in
this lower rank order.

However, when one considers the various options within the Computer Technology
option must necessarily be accorded a higher ranking, because most probably, the

graduate will end up in a related job function.

a1
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Discussion of Curriculum Objectives (Cont'd)

Comparison of Weighted and Raw Frequency af;@bjectiveg

BACHELOR OF SCIENCL DEGRER

Rank Order

Objectives Weighted Unweighted

Proficient ir. computing, information processing and

data management techniques 1 1

Knowledgeable concerning menagement information systems
and financial control 2 3
Capable of remaining current with changing technology 3 L

Knowledgeable concerning compubter systems analysis
in non-technical fields

Capable of developing both commercial and technical
programs in a number of commonly used languages 5 5

Possess the potential for managing or directing EDP
operations

Knowledgeable concerning systems programming ' T T

Knowledgeable concerning real time data processing

Competent to generate a coumputer operating system | o 9

Knowledgeable concerning process control and other
technical s stems 10 10

Experience with specific models of computer hardware 1l 11
Other 12 12
The reader is ieminded that the rank order of these objectives reflects the

- functions and applications of the eamputer/EDP system operations of the rater.
The high rankings of the business/cgmmercial related objectives are consistent
with the fact that most respondents reported such utilizations, with much fewer
reporting the technical/scientific/engineering areas.

O A high order of agreement was found to exist between respondents in the six
regional campus (geographic) areas concerning curriculum objectives. The
coefficient Df'eonc@rdance gtatistical methadé was used for this analysis,
resulting with the Associate Degree at W = ,812 and the Bachelors Degree st
W = .798 (1 being perfect agreement). In effect, this means that the rank order
of these objectives as presented, are applicable to all six regions.

(O It is strongly recommended that the faculty review the reported rank-ordered
curriculum objectives and give them due consideration in the revision of current

Associate and Bachelors' Degree programs.
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PURDUE UNIVERSITY

SCHOOL OF TECHNOLOGY
LAFAYETTE. INDIANA 47907

OFFICE OF MANPOWER STUDIES SAI\/LFLE STJRVEY EACKAGE

Dear Sir:

We need your help so we can serve you better. Specifically,
our associate degree (two year) and bachelor degree programs in
computer technology are designed to provide graduates who will
meet your needs in appropriate electronic data processing occu-
pations. These Purdue programs are now offered at Hammond,
Michigan City/Westville, Fort Wayne, and Indianapolis.

By completing and returning the attached gquestionnaire, we
will be able to consider your requirements and reflect them in
the program objectives.* Your return will be confidential and
incorporated with those of other respondents; it will not be iden-
tified with your firm or organization. If you like, a summary
copy of the results of the completed survey will be provided on
request.

1f your firm or organization has separate or autonomous data
processing operations at your location, we would appreciate either
one return incorporating all local EDP operations --- or separate
ones from each., Additional copies of the questionnaire may be
reproduced or sent to you as desired.

We hope that by working together, we may better prepare

students to become effective employees, and thereby achieve
successful careers.

Sincerely yours,

J. P. Lisack, Director &
Professor of Technology

encl. Questionnaire
Return envelope




Purdue University
EDP SURVEY Please return to: Prof. J. P. Lisack
Purdue University, SCC-A

Lafayette, Indiana 47907

Firm or
. Organization. — - : —— e

Title Address

Please identify (\/) if your return represents the total (complete) local computer/EDP operation, or a separate and/or

autonomous part of the total operation at this lccation:

(] TOTAL (complete) ) PART (separate and/or autonomous)

Please check (/) the area (s) of operations your return represents:
[] DBusiness
(] Process Control
(] Scientific and/or Engineering

(7] Other (Please identify) - e . B

Please identify (') your basic type (s) of EDP system:
(] One or more computers at this location,
(] Computer hefé tied in with computer elsewhere.
() Computer elsewhere with terminal facilities here.
1 Unit Record Operations.

[ Use of service bureaus or rental of computer time from out-of-house computer operations.

] Other (Please identify) —_ - - N

SECTION Il. HARDWARE

Please identify computers at your location:

;”7”(:armpufer T T B - ) B i 77 T
_ Moanufacturer | Model Memory Size (K) ____Operating System |  Remarks

7 April 1971




SECTION III.

FUNCTIONS/UTILIZATION

Please indicate (y ) the present and anticipated computer/EDP applications at your location:

N s ‘Q'Ei%é%;@%@
i S Remarks
& Remrk:
B Ac:c:aqntmg/B:oglgkiéiépmg S B -
o B Salegr ‘;n:lalySIS/Makatlﬂg Studies o - )
. ) Inventory Control/Materlals Managément i - B
. ~ Production (Planning & Control) -
B 7 Real Time Processing (Includmg prDCESS CDntrDl)
- Numencsl Control o
o | B SCIEﬂtlflC or Engineering Stud;ti:s (Includes R & D) B - -
; Decision Mcdels/Slmulatmn - 7
- 7 . - Information Retrieval 7 -
) What Else ? (Explam) B B -
SECTION IV. SOFTWARE
Please check (/) whether the languages or software you are using are increasing or decreasing in importance; then
indicate your estimate of the percentage of your analysis and programming time in each:
Importance
; ) &
g%é&%ci"-‘éi 5 S
\i‘&i QY Q E’téf} Remarks
Compiler Languages:
- L - COBOL - } . -
) ) FORTRAN . o . . -
_ _ PL/1 ) ] I _
o RPG or Rc—;port erter -
B _ | Which Other* (e.g. APL, BASIC AL.GDL) _ 3
Dperuhng Systems Support:
o ) Job Control Languages -
- B Software Maintenance ) o i
_ __Which Other* ) o
) Assembly Languages* (e E ASYCODER, BAL, NEAT) .
- . Specml Purpase Lungggges* (e g. SIMSCRIPT APT) o
) | Software Program Packages* (E g Dperatmg SyStEm & application areas)
: 100% S

sase Identify
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V. MANPOWER

Please indicate your manpower needs and minimum hiring requirements for those occupations applicable to your organization.

How many personnel What are your minimum
do you: hiring requirements:
Egﬂﬁate : Educational Previous
Now will be ~ Level Experience
}?ave needed In With specific
N ) - Now job for the (Enter code Years CDP equip-
R have | openings | next3 number (0 For | ment .
Occupation** employed | for years 1 thru 5%) None) Yes No
Manager or Director -
Systems Engineer, EDP B - |
‘Business Systems Analyst B B B -
Systems Programmer B i
Business Programmer
Technical Programmer - i
Junior Programmer (Detailer) i N L
Computer-Peripheral Equipment Operator |
Unit Record Equipment Operator . -
Key-punch or Verifier Operator o o .
Other Data Recorders
Which Other (e.g. supervisor,
EDF’Wtr;aiBer, librarian) o . -

*Code: 1 — High school graduate
2 — Some post-high school training — but less than two years (non-collegiate)
3 — Associate degree (2 years college)
4 — Bachelors degree
5 — Masters or higher degree

**¥For Occupational Definitions, see Attachment A.




VI. LEVEL OF UNDERSTANDING REQUIRED

To what extent are understandings generally needed for each occupation?
Enter the appropriate number for each item according to the following scale:
0 — None

1 — Some Exposure (Leave blank if not applicable.) )
~ Occupations

2 — Basic Understanding
3 — Thorough Knowledge

| - BASIC SUBJECT AREA - A
COMPUTER OR EDP /L > S
S

Documentation Procedures - - . i .

Unit Record Operations . - - o

Sort & Merge Techniques . _ I R

Storage & Retrieval Techniques ) - o ] _

Data Communications ) ) S _ NS I S B

Real Time Processing (including process control) o I N N B

Hybrid Computers , . I , _

Operating System Techniques _ _ , N

Systems Analysis/Programming B o

General Programming Techniques . , o . ] I

Specific Programming Languages - o

Simulation/Decision Models B , - ,
___Other (identify) . ] o — _
BUSINESS OR TECHNICAL SUPPORT

Economics ) ~ ) . ) B I

Financial Management _ , 3 . _ R -

General Accounting

Industrial Organization _ - - -

Labor Relations o , , . B N N N S

Management & Supervision

Project Management (PERT, CPS, etc.) e -
Marketing - _ , _ B IS

_Operations Research - o , o

__ Physical Science _ - o § 1 —

Life Science B L . , - - I N B
___Other (identify) o e -
MATHEMATICS AND OTHER

___Algebra - ) —

___ Trigonometry L ) - o . , N

~_Calculus ) - B o o 1 ]

Numerical Analysis_

Statisties * N _
__ Other (identify) _ _ - — - —

M
0




Vil. CURRICULUM OBJECTIVES

Purdue offers two curricula’in Computer Technology; a two-year Associate Degree and a four-year Bachelors Degree,
(These are in addition to the Bachelors’ and Higher Degree.. in Computer Science.) Computer-related objectives
appropriate forthese two curricula are listed below. Please review them, add any other you believe are important,
then rank order (1st, 2nd, 3rd, etc.) in what you believe are their relative order of importance.

ASSOCIATE IN APPLIED SCIENCE
Computer Technology Program (2 yr. college level)

Rank Order
Objective (1 thru 12)
1. Understand computer hardware concepts and capabilities ... ... ... ..o onn
2. Experience with operating @ Computer . .« . vt vttt ot ittt e e
3. Experience with unit record operations . ..« . oo v i ittt e e -
4. Well-versed in the art of effective programming . . . . . . 0o v v oo v e v s st vt e v oo
5. Prepare program documentation, including flowcharts . .. .. ... ... oo -
6. Ability to program in one or more compiler langu?ges (e.g. FORTRAN, COBOL, etc.) .. ...
7. Ability to program in an assembly language . ... . ... 0 i i e
8. Understand software concepts such as operating systems or tlme-sharmg e e e e : _
9. Have basic concepts of data communication techniques, (e.g. remote operations, real time,
L= o7 TS
10. Have basic understanding of busmess pr(jt:edures and a ‘“‘business system e e e e -
11. Have basic understanding of the procedures and techniques of scientific and engineering
problem SOIvVing . . . v i it e e e e s e e e
12. Other (identifyandrank) = — — = = = = = — — — - — = = — — — — = — = — — — — - ——
BACHE LOR OF SCIENCE DEGREE
Computer Technology Program (4 yr. college level)
The following are continuing objectives met in the Baccalaureate curriculum.
Please review, add any additional one, and indicate their rank order.
: Rank Order
Objective (1 thru 12)
1. Capable of developing both commercial and technical programs in a number of commonly
used JangUAEES . . v v v v vt e e e e e e e e e e e e e e s s
2. Proficient in computing, mformatlon processing, amj data management techmques c e e : —
3. Knowledgeable concerning real time data processing and data communications ......... -
4. Knowledgeable concerning management information systems and financial control . ...... R
5. Knowledgeable concerning computer systems analysis in non-technical fields . ........
6. Knowledgeable concerning systems programming . . . o v v v v v o v oo v vt oot b v v n e
7. Knowledgeable concerning process control and other technical systems .. ........... -
8. Competent to generate a computer operating system . . . . .. o v v v i s i e e s —
9. Experience with specific models of computer hardware . . ..o vvvv v v iy _
10. Capable of remaining current with changing technology .. ... .. ... oo it e
11. Possessing the potential for managing or directing EDP operations .. .............. , —
12. Dther(ldentlfyandfank)g—g;——-!—,——Eéé;;-!——éﬁa§§§?=——— —
Remarks:



Fuirdue University
EDP SURVEY
OCCUFATIONAL TITLES AND DEFINITIONS

Manager or Director, Data Procesgsging - Directs and coordinates plan-
ning and Qraﬁuctlgn activities of the EDP division. Consults with
management to define boundaries and priorities of projects; discusses
equipment acquisitions, determin . s specific infc.mation requirements,
and allocates operating time. Consulis with Systems Engineer to de-
fine eguipment needs; reviews project faaslbllgty studies. Establishes
work standards, assigns, schedules and reviews work. Interprets
policies and goals of organization to subordinates. Prepares reports.
Prepares proposals for contracting with management specialists or
technical personnel to solve pyoblems. Participates in deciding re-
organization, personnel staffing and promotions within his depart-
ment. Directs training of subordinates.

Systems Engineer, HEDP -~ (Alternate titles: Computer Systems Engineer;
Methods Analyst, (EOP): Analyzes EDP projects to determine equipment
reguirements. Confers with EDP Manager and/or Director concerning
availability and capabilities of equipment in use and to specify
computer system reguirements for projects. Analyszes capabilitiés
and timitations of computers and peripheral equipment in order to
recommend most feasible new aquipment or equipment modificati ons.
Plans layout of computers and §er1pheraL equipment, May specify
power supply regquirements, and air conditioning Equlpments to control
temperature, humidity and dust. (May specialize in one area of equip-
ment type or application]). ’

(EDP) Business Systems Analyst - Analyzes business problems, such as
development of integrated production, inventory control and cost
analysis system, and converts it to programmable form for application
to EDP system. Confers with others to ascertain specific output
requirements (breakouts, summariziations, report formats); works with
operating units to design and obtain standardized input data. Studies
current or develows new systems and procedures to devise workflow
seguence. May direct preparation of programs.

Systems Programme:r ~ Prepares programs for the modification of and has
respcn51blllty for the mainenance of the operating system. Supervises
the loading of the system, Evaluates the operations of the entire data
processing system and makes changes or modifications to achieve max-
imum effectiveness. Works with the Systems Engineer in planning and
integrating new equipments or hardware mgdificatﬁﬁﬂsi

Programmer ~ Cunverts symbolic statement of problems to detailed
Togical flow charts for coding into computer language and.-solution
by means of electronic data processing; analyzes workflow charts or
diagrams representing problems, applies knowledge of computers, math
and logic to develop sequence of program steps. Works with others to
reqalv@ program intent, output requirements and input acquisitions,
extent of auto-programming and coding use, and inclusion of internal
checks and controls' prepares diagrams, observes or runs trial tests,
corrects errors and compiles necessary documentation of program.
Programmers who work largely with comn. »cial (e.g. ac.ounting aﬁd
bookkeeping) operatior= are often called "Business Programmers."
Those working with séiantlflc and engineering operations are called
"Technical Programmers.

20
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Junior Programmer (Alternate titles; Detail Programmer or Coder) =
Selects symbols from coding system and applies them to successive
steps of completed program for conversion to machine processable
“instructions: reads and interprets alphabetic, numeric or special
characters for each program step to translate into machine langu-
age or (symbolic) code; records symbols on worksheet for transfer
to punch cards or machine input tape, Marks code sheet to indicate
relationship of code to program steps to simplify debugging of pPro-
gram. Works as understudy or aide to the Programmer,

Computer-Peripheral Eguipment Operator « Monitors and controls com-
puter to process business, scientific, engineering or other data
according to operating instructions, Mounts and positions matarials.
Sets control switches on computer and peripheral equipment for their
integration and operation according to program, routines, and specified
data requirements, Selects and loads input and output units (i.e.
tapes or punch cards) for operating runs, or oversees Peripheral

' Equipment Operator's work, Observes operations for errors or faults.
- Types alternate commands into computer console according to instruc~
- tions to correct error or failure; notifies supervisor of errors or

- stoppage. Clears unit, reviews schedules, records operating and
down time. May operate machines that convert cards to tape or vice
versa or high speed printers, -

Tabulating~Machine Operator (Unit Record Operator) - Operates machine
that processes data from tabulating cards into printed records. Wires
and installs plugbcard (control panel) or inserts pre-wired panel.
‘Processes cards through machine, may file or route processes cards

to next station. May tend sorting, interpreting, reproduction or
collating machine.

Key-Punch or Verifier Operator = Operates key-punch machine to trans—

cribe data from source material onto punchcards and produce. prepunched
data; verifies registration of punches. May tend machines that sort,

‘merge or match punchecards. Verifies accuracy of data punched on tab-

ulating cards, removes incorrectly punched cards; may punch corrected

cards, : .

bata Typist (Othexr Data Recorders) - Converts alphabetic, numeric and
symbolic data into coded  form on punchcards or tapes; loads cards

or tapes into machines to produce desired cards or tapes. Types
computer programs and input data, proofreads typed copy: may operate
auvtomatic duplication eguipment. A

DO NOT RETURN THIS FAGE OF OCCUPATIONAL DEFINITIONS,

24
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APPENDIX II

COMPUTER_MANUPACTURERS _and MODELS, with RELATED MEMORY SIZES
and OPERATING SYSTEMS¥

APFENDIX TTA-- Models and Memory Sizes

MANUFACTURER MEMORY SIZE (K)
and MODEL _

IBM K |\ TOTAL 4/8 12/1620/2 | 32/48 64/65 1128/131 160/192 | 256 |384/512 512+

Model 360/2C| i 26 121 13 1
Model 360/25 1h 3 3 T
Model 36G/3C Lo 1 12 27
Model 360/4C 19 : 2 . 11 3
Model 360/50 2l 6 | 1
Model 360/65 5
Model 1130 P13 10 2 1
System-3 1G
1401 8
Dthérgi/ 29

WO
oo

fw =
-
I.._I
[ o
Lad
Mo
| -
Lo

Totals 179 3L 26 7 21 138 12 5 12 10 7

HONEYWELL |k TOTAL! 1! h | 8 12 {161 20 {24 28 (32 [ho Skl 49 | 65

Model 120 8
Model Eg@ 5
Others™ 12 1
Totals

ad
W
no
|k“ -

AW,
W1
o
’|r""
=
Ll
[
A
PO
U L]
o
B—J

[ b
I——I
O™
[
&
‘:w‘

| P
L)
WJ]
Qo
9]

KCR 315
Century 100
Century 200

eR K TOTAL | 10
9
6
: P
Century 400 1

Totals | 120 6 2 2 | 6 3 1

X Other IBM models include: k4 (each) 370/155, 2-7090/9%, 2-1620, 1-1051, 1-1052,
1-1056, 1-1360/20, 1-14h0, 1-171C, 1-5410, and others.

2/ , ) | , ) , ,
*éatnerﬂﬁzgfxﬁl models include: 3-115, 2-110, 1-415, 1-615, and 1-1250; plus
former G. E. models 2-G115, 1-225, and 1-425,

¥As reported by 225 Indiana firms having computer/EDP operations.
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APPENDIX IIA (continued)

MANUFACTURER
and MODEL MEMORY SIZE (X)

RCA KTOTAL 8 116 |20 b9 | 65 | 128 | 131 | 252 | 262 | 52k
Model T0/45 | | 6 1 1 2 2

Otherss 9 2
2

.

Totals 15

BURROUGHS KTomAL | 1 | 2% 9.6 | 19.2 . 100 | 110 | 120 |

Mode1s?/ 16 5 . 01 3 1 2 | 1 o2

SPERRY-RAND |kiromar | 8 | 12 | 16 | 32 | 65 _

Mode1s2/ 6 | 1 . 1 R I U |

i/Dther RCA models include: 2ﬁ7tf15, 2-501, 2-301, 1—76/353 lﬁTO/SOQ and 1-16C0.

iF/Bt,.ir:z:‘cz':L:xghs models include: U-3500, 2-300, 1-280, 1-283, 1-TC-500, 1-506,
1-2502, 1-E4OCC, 1-E800C, and others.

é/Sperry—Rand models include: 2-9200, 1-93C0, 1-94GC, 1-100k, and others.

6/ . .. , . e
E/Other models include: CDC, PRODAC,VARIAN, and XDS.

\(o 23
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APPENDIX IIB. Models and Operating Systems

MANUFACTURER
and MODEL OPERATING SYSTEMS/S¥

12 L _COS i T0S i DOS . 08 . OTHER  NONE i W/R** |
Model 360/20 L5 3+ o2 8
Model 360/25 1 1 10 S b1
Model 360/3C ! P33T o : P
Model 360/4C : P19 : : :
Model 360/50 Vo5 13 .6
Model 360/65 : o1 50 : ?
Model 1130  : ; b5
System-3 ; : :
1401
chersi/

-
%W

=

Lﬂwfwau

fotals 18 © o1 i9e 26 1 13 1 5 i 29

e o ' =3 = .y ==} el P 3 i i © ke ke doctl ok
———— e ey = - — e L — . - = el o -

Model 120 3 1

Model 2060 : o2 ; : ; Pl

Others X 2y 5y b3 P2
5

W1
=t
o
L

Totals )

NCR .l coem i Tog . DOS:i 0S| OTHER . NONE . N/R¥*
NCR 315 : Py : ‘
Century 10C : : 3
Century 20C : : 2
Century hCC ¢ . :

I%wmmed
m—-ﬂ

Totals : ST % § 5 é 6

;/cher IBM models include: U(each) 370/155, 2-7090/9k4, 2-1620, 1 -1051, 1-10%52,
1-1056, 1-1366/20, 1-144G, 1-1710, 1-5410, and others.

ngther Honeywell models include: 3-115, 2-116, 1-415, 14615; andl 1-125C, plus
former G. BE. models 2-Gl15, 1-225, and 1-125,

*COS - CARD OPERATING SYSTEM
TOS - TAPE OPERATING SYSTEM
DOS - DISK OFEFRATING SYSTEM 7
05 =~ COS U DOS U T0S (Combinations)

%%N/R - Non~-Response




APPENDIX IIB (Continued)

MANUFACTURER
and MODEL OPERATING SYSTEMS/S%*

RCA . _Ccos i Tos | DOS i 0S| OTHER | NONE | N/R¥¥
Model 70/45 !

1
Others3/ 6

o
oN LH Ui
o

Mo

Totals

(. S (

BURROUGHS ~ :_COS | TOS | DOS i OS | OTHER ! NONE : N/R¥%

e e ——

Models/ : ; : § T P63

SPERRY-RAND  COS | TOS | DOS ! OS : OTHER i NONE W/R¥

Modelsd/ S . A - N b § b1

OTHERS i_COS : TOS_ i DOS i 0S5 i OTHER ! NONE : MN/R¥¥

Hode1s®/ § : : § D1 S -

; oS | Tos ! DOS ! 0S| OTHER i NONE | N/R¥*

TOTALS poo2h 17 ¢ 1L o 26 1 W R

§/OtherECA models include: 2-76/15, 2-501, 2-30L, 1-7G/35, 1-76/6C, and

L/ , , , N ,

=/ Burroughs models include: 4-3500, 2-300, 1-280, 1-283, 1-TC-500, 1-506,
1-2502, 1-ELOOC, 1-EBCOC, and others. :

é/Sperry-Raﬂﬂ wodels include: 2-9200, 1-930C, 1-9406, 1-1004k, and others.

é/Dther models inelude: CDC, PRODAC, VARIAN, AND XDS.

CARD OPERATING SYSTEM
TAYE OPERATING SYSTEM

DISK OPERATING SYSTEM ,
COS U DOS U TOS (Combinations)

*C0S
TOS
DOS

08

%%N/E - Non-Response

20
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APPENDIX 111

EMPLOYMENT OUTLOOK (NATIONAL) for
PROGRAMMERS , SYSTEMS ANALYSTS, and
ELECTRONIC COMPUTER OPERATING PERSONNEL

Programmers. Many thousands of new jobs for programmers will
become available each year thirough the 1970's. Employment is expected

to increase very rapidly, as an 2xpanding and i.ncreasingly complex

economy causes computers to become more useful to business and govern-
ment, and as the number of computer installations also rises rapidly.
The increase in employment is expected to be particularly sharp in
firms which use computers to process business records or to control
manufacturing processes,

The rise in employment could well be accompanied by changes
in the nature of the work done by .rogrammers. Advances in programm=-
ing techniques and equipment, such as "automatic programming" and the
use of programs and program parts stored in libraries for future
reference, will eliminate much of the routine work associated with
writing a program. As a consequence, professionally trained personnel
qualified to handle both programming and systems analysis are likely
to be increasingly in demand, especially for work on scientific and
engineering problems. For other pcsitieﬂs, many of them in large
business offices where the analysis is done by accountants and other
subject matter experts, there is some evidence that 2 years of inten-
sive training at the post-high school level may provide a sufficient
background for beginning programmers.

Most of the openings for programmers in ithe years just ahead
will be new jobs that arise as the number of computer installations
continues to increase, and computers are put to new uses., Some
openings also will occur as programmers advance %a more responsible
positions, or as they leave their jcbs to enter other types of employ-
ment., Because this occupation includes many comparatively young
workers, fewer positions are likely to become vacant because of

74

retirement or death than in other occupations of similar size.™

56
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Systems Analysts. Employment opportunities for systems analysts
should be excellent through the 1970's. Systems analysts ranked

among the fastest growing professional occupations in recent years.

Employers have experienced difficulty in recruiting qualified systems
analysts because of the demand for people with similar backgrounds
especially from the science and mathematics fields.

A growing demand for systems analysts will result from the
rapid expansion occurrinc¢ in the number of electronic data-processing
systems used by businesses, government agencies, and other organi-
zations. Additional-cpportunities for systems analysts will arise as
computers and peripheral equipment become more sophisticated and are
made capable of solving more complex problems in a wider variety of
fields. Greater emphasis will be placed on developing computer
systems which will retrieve information more efficiently and econom-
ically; solve complex business, scientific, and engineering problems;
and monitor and control industrial processes. These developments and
others, such as the extension of computer technology to small
businesses, the use of systems analysts in market research and in
determining the locations of plants and stores, and the growth oux
computer centers to serve individual clients on a fee basis, signify
a very rapid rise in future employment levels of systems analysts.

In addition to the many employment opportunities resulting from
growth in the field, some openings will occur as systems analysts
advance to more responsibility positions or leave their jobs to enter
other types of employment. Becruse many of the workers are young,
:élatigsly few positions will be available because of retirement or
death .~
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Electronic Computer Operating Personnel. A growing and increas-

ingly complex economy is expected to cause the use of electronic
data-processing equipment to continue to increase very rapidly through
the 1970's. Computers are being adapted to new uses almost daily, and,
as the tasks they perform become even more varied, many more business
firms will be utilizing them. Although the size of the staff required
to operate a computer installation may be reduced somewhat as new
types of equipment are decveloped, the total number of computer and
auxiliary equipment operators is expected to increase very rapidly.
Thousands of operators will be needed to fill new jobs, both
in firms having their own computer installations and in service |
centers which rent computer time to businessmen. Many operators
also will be needed to replace operators of computer systems who
transfer to other kinds of work or stop working. As in the past,
employers will fill some positions by training people already in
their employ, but many others will be filled by hiring outsiders.
The equipment changes which are expected in computers also
may produce changes in job requirements for console and auxiliary
equipment operators. Because of advances in technology, much of
the equipment in use today is far less complex to operate than the
first computers of the early 1950's; and future changes may bring
further simplification. As a consequence, newcomers to this field
may find it easier to qualify for the openings available than have

5/

applicants in the past.=
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BIBLIOGRAPHY OF MANPOWER STUDIES AND REPORTS

School of Technology, SCC-A Office of lianpower Studies
Purdue University Director, Professor
Lafayette, Indiana 47907 J. P. Lisack

MAMPOWIIR REPORT NUMBER | TITLE AND DESCRIPTION

65~3 = Technician-Level Ecducation-l Planning for “he Chemical Technology
in Indiana, 20 Oct., 1965, Examines industriec related to the
Chemical technology. Presents scientists Englneers and techni-
cians as a percent of total employment in mag@r industries.
Explains methods of computing technician requirements by industry

and locale. Includes occupational titles and sample chemical
technology.

66-1 - Technician-Level Educational Planning in ke Greater Lafayette,
Indiana Area, Concerning the Electrical/Electronic Teéhnglcgy,
Januarv, 19566, Determines numbers of technicians needed . annually
in industries employing Electrlcal/electrénlc type technicians.
Examines ten year trends in local employment and projects require-

ments into future. Discusses occupations concerned, orientation
of educational programs, curricula, and collateral items.

66=-3 - Occupations, Qualifications, and Areas of Work in Architectural,
Constiruction and Related Flelds for Jobs Above the Skilled Cratfts—
man Level, 10 Aar*h; 1966. Descr -ibes selected Qccupatlans to assist
faculty sonccrned with determining requirements for and objectives
of related educational programs Occupational titles, definitions
and qualifications are shown with required education, vocational
preparation, and aptitudes,

66-4 - Foundry Technicians and the Foundry Industry in Indlana, 30
March, 1965. @Examines the foundry iandustry, manpower requlrements,
and the kind of educational program needed — for foundry technicians,
National manpocwer factors are corroborated in a survey of 125
Indiana foundries: survey respondents' opinions of educational
needs (by sutbjects and courses) are included,

66-7 -~ Selected Technical Education Needs in Howard County, Indiana,
“The Kokomo Study," 1 Avgust 1966. Exemines m-npower, industry and
economic factors tc identify kinds and levels of post-~high school
technical educational programs that may be needed. Presents results
of survey wherein the nceds for thcse lﬂéntlfleﬂ programs are
verified. Dascribes methods and instruments used.

66-9 - Region Cne Manpcwe: Study. (N.W. Sector of Indiana) 18 October,
~ 1966. This report ic a projection ~ ten years into the future - for
seven counties, It includes estimated changes in employment by
industry and cpqng ee within occupational groups. Has special
notes on needs for initial and continuing education, and on rising
hiring standards.

66-10 - Manpower and Wraining lNeeds in Fluid Powexr, 30 November, 1966.
Contains (1) Srecific manpower requircments at five occupational
levels in fluid powaer technology ~ with factors applicable to various
major industry groups; {2) Types of educational courses needed; (3)
The depth of understandings required at each occupational level in
fluid power courses, and supporiing technical and other courses; (4)
Comments of represenitatives from Indlana 1nﬂustries. Includes

“ERIC ,methads and quéstlgnnalra uﬁed., =g : '

- | o o Ny




67-1 (Indianapolis); 67-3 (Calumet}; and 67-4 (Fort Wayne) -~ Manpower
Rggu;zaments for Industrlal Tllustrators and Draftsmen, (thru
August, 1967). A series of reports for metropolitan areas in-
dicated, containing: (1) Background data re needs, employment,
and salaries of technicians and draftsmen; (2) Occupational des-
criptions, qualifications, education and training for draftsmen
and for industrial illustrators; (3) Results of surveys to deter-

, mine current and future needs ani training program information;

! (4) Discuscion of the impact o~ future technological changes on
the drafting processes -~ and their effects on draftsmen qualifi-
cations, The hypothesis is made - and proven- that greater weork
complexity and advances in technology affecting the drafting pro--
cesses, have made the utilization of Tracers less profitable;

Job entry level is moving to the higher level of Detailer having
better educational preparation.

67-2 (Indianapolis); 67-5 (Calumet); 67-6 (Fgrt wzyne) ; 68-~1 (Kokomo)
Cémpute: and Electranlc Data Pracass;ng Manpéwer Requlrementsj
(thru March, 19 568) . Reports results of research and surveys for
metropolitan arecs indicated concerning: (1) Background info re
computers; (2) Job descriptions and qualifications of 23 computer
and EDP oczvupations; (3) Numbers of people employed, current job
vacancies and projected requirements; (4) Types of equipments and
nature of computer applied functions; (5) Training and educational
programs; and (6) Ratios of computer jobs to total employment and
job categories.

67-7 - Recuivements for Personnel Staff Members and Supervisors, 28
December, 1267. Report contains fractors - or ratios- of personnel
staff members to total employees in each industry group. The past,
Present. and projected ratios and trends are developed for first-
line supervisors (viz. foremen):

e.g., In 1952, therewere 29 employees for each supervasar,
in the early 60's there were 20 employees per supervisor,
in 167, there were 18 employees per supervisor, and
by 1972, there may be only 15 employeecs per supervisor.
The annual recurring losses, growth factors, and educational rami-
fications are described. Factors are applied to industries in the
Northeast Fegion of Indiana.

68-2 -~ Indiana's Need for Assistants in Veterinary Medical Practie}iﬁ
15 May, 1968. Study points out the needs for, identificatioh of,
description, education and control of auxiliaries to the Erafess;gnal
veterinarian. Resulte of a survey of all practicing veterinarians
in Indiana ere presented. Report includes: (1) Titles, des~-
criptions, duties and gualifications of animal technicians, small
animal hospital attendants, livestock health attendants, and others;
(2) The numbers of these auxiliaries now employed, current job
vacancies, and future requirements, (3) salary and training matters;
(4) The need for licensure or registration, and methods to be used;
(5) comments of veterinarians; and (6) Related Conclusions and
Recommendations.




68-3 - Study of Computer Use in Medium-sized Manufacturing Firms, 1
August, 1968, This study examines the utilization of computers by
medium-sized manufacturing concerns engaged in the fabrication of
non~-durable materials ox 11ght weight durable materials. Sampling
techniques were used to acquire data from ccmpanies throughout the
U.S. and a five-state midwest region by mail, plus a telephone
interview with a special sample of midwest companies. The study
includes: wusage of EDP equipment, utilization by functional areas,
estimated =fficiency and dolle : return on com:iuter investment, man-
power requirements and training and salary matlers, major problem
areas encountered and summaries of the survey findings. A review
of pertinent literature is also reported in the study.

68-4 -~ A Proposed Land Surxveyor Baccalaureate Program and the Need for
Land Surveyars in Indiana, 15 Semptember, 1968. The purpaééﬁaf
this study is to provide data and Tecommendations concerning land
surveyors in Indiana. This rc¢port contains t.e types of surveying
services performed, present employment, job vacancies, and the
projected requirements for land surveyors. Data was acquired through
questionnaires sent to all County Surveyors, the State Highway
Commission and other government offices, to private practice survey-
ing firms and to selected firms in industry. The study establishes
that substantlal present and prajectéd nééﬂs exlst far lanﬂ surveyara

ﬂevel@pment
A proposed baccalaureate curriculum designed for PerESSlQﬁal

land surveyore is included. Survey respondents indicated a favor-
able attitude towards the proposed program, gave some constructive
suggestions, and indicated they were willing to hire graduates at
reasonable salaries. The requirements for State Registration of
professional land surveyors are also discussed.

69-1 ~ Manpower Requirements for Pollution Control and Water Resources
~ in Indiana and a Related Pollution Control Technology Curr;culum,
24 Feb., 1969. Tndiana is no different than most States in the need
to cope with mounting problems in air and water pollution control,
liquid and solid waste disposal, water resources and allied fields.
At the core of many of these problems is the lack of engineers,
pr@fessicnﬁls in ﬁhysical anﬂ Tife scisnces and techniciaﬁs- this

and geb vacanc;és, aDd proje:tad equ;rements. MEHPDW%L data is
obtained through an ertensive survey of manufacturing industries,
water and wastewater plants, government and educational agencies.
The hypothesis is made and supported by data that a single curriculum
of selected technical courses is common to variety of related
technician~level occupations. A proposed two-year associate degree
program for pollution control technology and survey respondents'
reactions to the curriculum, their willingness to hire graduates,
and estimated salary information are included. Related matters of
operators and technicians examination, certification or registration
are discussed.

69-2 - Air Traffic Control and Flight Service Specialists in Indiana, 23
June, 1969, DesCripn. duties znd functions of these SPEEIallstS,
working condif.ion., uad current and projected reguirements. Dis-
cusses need for providing a sufficiently brooad educational base to
assure continuing job wroficiency and professionalism, ability to
apply latest technological developments, and to advance or move suc-
cessfully into other related occupations, Provides recommendations
for educational program development. S : o
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-3 - The Case for Library Technical Assistants and Library Clerks in

Indiana, 18 September 1369.' The purposes of this study were to
1§ént1fy the roles of these supportive personnel (as agpr@ved by

the American Library Association), to determine their acceptance by
practicing professional librarians, and to ascertain the present

and projected needs in ithe School, public, college/university, and
special libraries in Indiana., Study includes estimated monthly
salaries, certification matters, courses needed in training programs,
and related views of librariar ;, Data were c>tained from extansive
surveys: study was conducted under zuspices oI a professional
library advisory committeca,

-1 - 75,000 High School Seniors: Their Educational and Vocational

Plans. Resulta of a 3urvey of Indﬂrna s Eigh School Senior Class

of 1969. 30 April, 1970. This studsy presents the Tesults from
questionnaires retuined Ly more thion 46,500 seniors who reported
their plans after graduation from high school. Included are the type
of high school programs they were enrolled in and their grade aver-
age, the size of the communities thev live in, the occupation and
educational level cof the head of household, and the vocation or
profession they hope to enter. Also show:n are their plans for school
or employment immediately after graduation, when they made their
choices and who influvenced them mogst. Comparisons of selected
variables and inter-relationships (such as grade average vs, edu-
cational or employment pians) are included. Iiignhlights are shown.

70-2 -~ Foremen in Indianz Industries, Theiy Chiaracteristics, Work

Functions and Training kequirements, 370 October, 1970. The purposes
of this study are to idertify some Léy characteristics concerning
foremen which include:
Their years of expevience as foremen, their age and educational
level;
Their current areag of work and the most important functions of
their job;
The subject areas where they need additional knowledge (training);
The subject areas they believe are ecseniial in the training of
new foremen;
What kinds of courses thevy wauld participate in, how much time
they would be willing to spnd, and what portion of costs *they
would be willing to pay.

The study also verifies ratio of workers to foremen, as well as
identifies types of foremen training programs now being used - and
new programs needed - as reported by Indiana firms. The willingness
of firms to participate in planning and sharing costs for specific
types of foremen trnining rrograms are prescented. The basis for a
unique, flexible two year ougsociate degree program for professional
foremen is develioped in this study, which recognizes the different
requirements of various firms and foremen.

Data were acquired thru an e:xtensive State-wide survey with
questionnaire answers and suggestions from more than 4,000 individ-
ual foremen and 325 firms of wvarious sizes in all industries. This
study was conducted with the assistance of the Indiana Manfacturers
Association, the American Socizty of Forermen and members of an

advisory committee made up of representative foremen and managers

in industry and educators.
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71-1 - Trends in Indiana High School Seniors' Education and Vocational
Plans- Comparisons of the Classes of l966 and 1969. 28 Eebruary.
1971. There have been two ‘attempts in the recent past to acquire
detailed information about the characteristics and plans of high
school seniors. One of these is reported on the preceding page as
Manpower Report 70-1, 75,000 High School Seniors... which surveyead
the Class of 1969. féﬁsther comprehensive study was completed earlier
of the Class of 1966. This manpower report (71-1l) compares these
classes and among other findings reports that: Most seniors in both
classes were enrolled in College Prep. or General Educ. type pro-
grams; 6% were A average students, about 35% were B, 48% were C, 4%
were D, others reported "unknown"; most of these students planned
to continue their educction or enter a training program; fewer in
the '69 Class planned to enter the military (growing unpopularity
with the viet Nam War perhaps?); more of the '69 Class planned
occupations in Health and other human services—-fewer in Engineering
and skilled manufacturing trades; more plannea to work full or part-
time (effects of depressed economy being reflected perhaps?) and
others. Highlights are presented throughout the report.

71-2 - Veterinary Medical Manpower Trends in Indiana, With Some
National Comparisons, 15 July, 197i. ThisS manpower repert records
the numbers and trends of veterinarians for over a century of time
in the United States as a whole and in Indiana. The ratios of dogs
& cats, and of horses to people are compiled: the numbers and the
ratios of veterinarians to the U.S. population (human), to dogs &
cats, and to livestock (horses & mules, cattle and hogs) are also
calculated and charted. Comparisons are made of the National data
and trends with those of Indiana. Sources of information are care-
fully documented.

Also shown for Indiana are the early colleges of veterinary
medicine (circa 1890-1920), the distribution of veterinarians by
area (type) of practice, and information about the School of
Veterinary Science and Medicine at Purdue and its graduates.
Registration is discussed and projections are made.

The highlights of the report are presented in convenient form
at the end of the report. :
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